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1.  在紫外光的照射下，TiO2 薄膜表现了明显的亲水性，且对低浓度甲基
橙显示了明显的除去效果，同时表明薄膜的厚度对催化活性的提高只在一
定范围内有效。 
2.  对 Mg2+掺杂的 TiO2 体系进行表征，发现 Mg2+掺杂阻碍了 TiO2的晶型
转变（锐钛矿 ⎯→金红石），且随着 Mg2+掺杂量的增加，晶型转变越不容
易发生；Mg2+在 TiO2 高温相（金红石）的固溶度低于在 TiO2 低温相（锐钛
矿）的固溶度。掺入 Mg2+后，TiO2 薄膜的紫外－可见吸收光谱发生蓝移，
且有良好的透光率。在紫外光的照射下，掺杂 Mg2+增强了 TiO2 薄膜亲水性，
但是却降低了对甲基橙溶液的光催化效果。 






































































Preparation of Nano-Titanium Dioxide Films and the Effects 




    In recent years, with the expanding of global industrialization, the problem 
of environment pollution is more and more serious. A lot of researches on this 
problem 
have been performed by chemists, physicists, and chemical engineers. Among 
them, semiconductor photocatalysis is a promising technology that has a variety 
of application in environmental system such as air purification, water 
disinfections, hazardous waste remediation and water purification. A new 
self-cleaning material 
can be inspired by the potential application of the hydrophilicity and titanium  
dioxide-based photocatalysts for the total destruction of organic compounds in 
polluted air and waste water. 
In this work, titanium dioxide thin films undoped and doped with 
magnesium ion or lithium ion have been prepared by sol-gel technique. SEM、
UV-Vis、XRD、XPS、IR etc., have been used to characterize the thin films and 
powders. The hydrophilicity and photodegradation properties of methylene 
orange solutions exposed to UV light illumination are investigated. The main 
results and progresses of this thesis work are outlined as following:  
1. Under UV light illumination, pure titanium dioxide thin film showes the 
super-hydrophilicity. It is also found that the photodegradation of methylene 
orange is in relation of the thickness of film and photocatalytic performances 
would be not  improved after the certain thickness. 
2. In the system of titanium dioxide doped with magnesium ion, it is found that 
magnesium ion doping can retard the polymorphic transition of titanium dioxide from 














doping content, what’s more, magnesium ion is easier dissolved in anatase than rutile. 
Magnesium ion doping made the UV-Vis absorption spectrum of titanium dioxide film 
produce “blue shift”; Under UV light illumination, magnesium ion doping 
improves hydrophilicity and worsens photocatalytic activities of titanium 
dioxide film in photodegradation of methylene orange solution. 
3.  In the system of titanium dioxide doped with lithium ion, it is found that 
lithium ion doping can promote the polymorphic transition of titanium dioxide from 
anatase to rutile and the promotion is becoming stronger firstly and then weaker 
with the increment of doping content, what’s more, lithium ion is easier dissolved 
in anatase than rutile. Lithium ion doping made the UV-Vis absorption spectrum of 
titanium dioxide film produce “blue shift”, improves its hydrophilicity and 
worsens its photocatalytic activities in photodegradation of methylene orange 
solution under UV illumination. 
 



































第一章  绪 论 
 
1.1 纳米科技简介 
    纳米科技是 20 世纪 80 年代末期诞生并正在快速崛起的新学科领域，




















































1.1.3 纳米材料的特性  





















系如表 1.1 所示。 
 
表 1.1 纳米粒子的粒径与表面原子的关系 
Table 1.1 The relation between particle size and surface atoms of nano 
particle 
粒径/（nm） 原子数/（个） 表面原子所占比例/（%）
20 2.5×105 10 
10 3.0×104 20 
5 4.0×103 40 
2 2.5×102 80 
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